In situ ocean
observations

Guillaume Maze, lfremer
Laboratoire d’oceanographie physique et spatiale (LOPS)

An Introduction
An example: the Argo network



Diderot,“Thoughts on the WWe have three main ways.
interpretation of nature”, | 754 : :
observation of nature, reflection and
experience.

- Observation collects facts

- Reflection combines them

- The experience verifies the result of the
combination

reflection

Observe Understand

experience



To understand, and have a chance to predict, we need
observations




To understand, and have a chance to predict, we need
observations of a very complicated system: Earth



Observer position ?

Remote



Observer position ?

Remote: superficial / integrated



Observer position ?

BBC war correspondent Robin Duff, D-day

In situ
latin for “In position”



Observer position ?

In situ: In depth / interior



Observer position ?

Mooring deployment from R/V
Thalassa during RREX 2015 cruise
In the North Atlantic sub polar gyre:

In situ: In depth / interior



Observer position ?

In situ: In depth / interior



In situ ocean observations
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In situ ocean observations

Argo
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ARGENTINA (2)
AUSTRALIA (370)
BRAZIL (6)
CANADA (74)
CHINA (116)
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National contributions - 3904 Operational Floats May 2017
Latest location of operational floats (data distributed within the last 30 days)
ECUADOR (1) GREECE(8) @ KENYA(1) NORWAY (10) °* UK (156)
EUROPE (59) INDIA (130) ® MAURITIUS (1) PERU (3) e USA (2142)
FINLAND (6) IRELAND (10) e MEXICO (2) POLAND (2)
FRANCE (319) ITALY (70) ® NETHERLANDS (26) KOREA, REPUBLIC OF (62)
GERMANY (143) JAPAN (171) NEW ZEALAND (7) SPAIN (7)

Generated by www.jcommops.org, 02/06/2017



The observation network

Argo Is based on autonomous probes
measuring temperature & salinity vertical profils
IN a massive network covering the global ocean in real time
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The observation network

Argo Is based on autonomous probes

Provor float

probe = profiling float

+» over 4-years of lifetime

« perpetual cycle: run the same
program In loop

+ able to go up and down alone

« satellite transmission of
measurements: data obtained
IN real time



The observation network

Argo Is based on autonomous probes



The observation network

measuring temperature & salinity vertical profils

Surface | Enineia
| Epipelagic layer

Mesopelagic layer

Depth

Bathypelagic layer

2000m ¥

© Kurzon, XLerate



The observation network

IN a massive network covering the global ocean in real time

© Argo Information Center

Positions of 3904 floats as of June 8th, 2017



The observation network

Argo, ce sont des robots autonomes
gui mesurent des profils de température et salinitée
dans tous les océans du globe en temps reel

© Argo Information Center

Position de tous les flotteurs
en fonction le 4 janvier



The observation network

IS In perpetual evolution, In design and technology, to
address new scientific questions and challenges

Scientists need more
. systematic and appropriate
. measurements In real time
- for:

- turbulent regions
- equator/marginal seas
" - polar oceans
s - - - - ) d ee p ocean

Argo Argo 2020 (Sketch) - 4410 floats
Target density values 3° x 3°

B . 2016) 1.5 (168) 2 105) [ 2.25 (459)




The observation network

IS In perpetual evolution, In design and technology, to
address new scientific questions and challenges

Scientists need more variables:
- Blogeochemistry

- Currents/Turbulence

- Sound !

© Remocean



Observations from
FREE, OPEN, CURATED !

Access to data for scientists: ftp://ftp.ifremer.fr/ifremer/argo or ftp://usgodae.org/pub/outgoing/argo

Many applications, 1 scientific article per day

Observations of
currents


ftp://ftp.ifremer.fr/ifremer/argo
ftp://usgodae.org/pub/outgoing/argo

Observations from
FREE, OPEN, CURATED !

Access to data for scientists: ftp://ftp.ifremer.fr/ifremer/argo or ftp://usgodae.org/pub/outgoing/argo

Many applications, 1 scientific article per day

Summer Winter

homogeneous

Ocean Iinterior
structure and

variability

Core depth of a water mass

In winter, the water mass
IS mixed In contact with

the atmosphere

In summer, water mass is
Isolated from the surface
by a warmer layer 130C

8°C

Ocean temperature in
Celcius deg.

3°C


ftp://ftp.ifremer.fr/ifremer/argo
ftp://usgodae.org/pub/outgoing/argo

Observations from
FREE, OPEN, CURATED !

Access to data for scientists: ftp://ftp.ifremer.fr/ifremer/argo or ftp://usgodae.org/pub/outgoing/argo

Many applications, 1 scientific article per day
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ftp://ftp.ifremer.fr/ifremer/argo
ftp://usgodae.org/pub/outgoing/argo

Observations from
FREE, OPEN, CURATED !

argodatamagt.org argo.jcommops.org/argo.kml

Global Marine Argo Atlas

argo.jcommops.org

oao.obs-vlfr.fr/mapsf/en

argo.nullschool.net



http://argodatamgt.org
http://argo.jcommops.org/argo.kml
http://oao.obs-vlfr.fr/mapsf/en
http://argo.jcommops.org
http://argo.nullschool.net

